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(54) SULFONATED POLYMER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a film (proton-conductive material) which has improved toughness in comparison 

with a film formed only from a sulfonated aromatic polymer without deteriorating proton conductivity. 

SOLUTION: This sulfonated polymer composition is characterized by containing (A) a sulfonated aromatic polymer, (B) a 

cross-linked rubber, (C) an organic solvent as main components. And, a film is obtained by casting and drying the 

composition. 
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^^^{cfi, M KD^r/y, i//;uy/-;K 4, 
4' -b'^^y — /K 3, 3'-^77U^-a [ (1, 1' 
-fcT7i = 7U) 4, 4 ' - v^tJ-— yu] , 3, 3', 5, 
S'-xK^A^n [ (l, 1 ' - t^x.^^) 4, 
4'-"^^—^] . 3, 3'-^y^^ [ (1, l'-b* 
7xx;l/) -4, 4*-v>a-— /U] x 5, 5'-^^f^ 
[ (1, 1 ' -t'7x^) -2, 2'-^— /U] s 

2, 2" -y f uyt^7x / — 2 t 2'— y^u^ 

b*^ [3, /K) . 2, 2'-y^- 

U>b^ [3, 6-^f^7*y-^] , 4, 4'- 
y^W^b** [4- (l-^f-^xf/U) 7x/- 
/U] , 4, 4'-y^U^fc*^ [2-^f/U7x/- 
7U] s 2, 4'-^fU'yt'77x/-;K 4, 4' — 
(1, 2-^^>i/-fM t'^7xy- 4, 4*- 
( 1 -y f ;uxf y -rv) b'^^x^y— /u N 4, 4 ' - 
(l-^f/uxf yfy) b** [2->f^7x/- 

/u] H 4, 4'- (i-y^^^^y^^) b'^ [2- 

>><^ n^.^ v/yu^cn y — ;u] , 2— [1- (4-bKo ' 
dry7x^;u) -i-^f/Uxf/U7x/-^] , 3- 
[1- (4-fc Kd^t^x^u) - 1 -y ^A^^A. 
7^y-/U] , 4, 4'- (2-^f-;u7 p nt , yfy) 
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fX?^/ — /K 4, 4 ' - (2->f-^De!)T 

f yfyt'^^xy-zK 4, 4'-v^o^yf yf 

V [2-^f;U7xy-^] s 4, 4'-v'^n'0^- 
[2-'>^n^3r^7i/-;U] ,4,4'- 
i/^ D^^r-yy fyt*^7x/-;U, 4, 4'— v-^n 
^^'>lif> [2-^f^7xy-;u] , 4, 4 ' - > 
^n/\^vyf> [2 — D^^rV/U7x/ — /U] % 
4, 4'- (4 - o/s^!if^^7i/ 

— M s 4, 4'- (4 f/Ui/^ a^vy -r > 
[2-^D^^r^7x;-;u] ) , 4- [l- [4 

- (4-t KDdf'>7x^) - 4 ^-^U— i/^ 
^rV/U] - 1 -y ^vUjl^U] /U, 4 - [ 1 - 

[4- (4-t Kn^>>-3-^f;U7x^;u) - 4 - 
y ^/U— n^^vvu] — 1 — y ^/Uo:<?vW] — 2 — 
y^/t^xi /— M d^<v^ i/oi^/ut:'^ [4- 

^f;u7xy-;u] , tf* ( 4 - t Kn 3^:7 ^— M 
^^/y, 4, 4' -t^ri/t'77xy-;K 4, 4'-* 
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* (v^^f;^l)i/y) ^^"7^7 — 4, 4'- 

[2, 2, 2-Fy7;^o-l - (hy7;u^D>f 
M y t'^^zr./ — /K 4, 4 , -yf L u>' 

fcfx [2 -^/u^n^^y — /t'] , 2, 2'-y^-u^ 

t*^ [4 --7/U^-n^xiy — , 4, 4'-><y^ , ci 
eyr^t^ [2-7;i^tD7x/-;u] *4f*¥»f5 
5. ±IB(1)'- (3) 't^^K5fb^« 
2flfio;7ay— Mb*ftwttffljfri, 2fffico^oi y 

[0031] TKyry - u>-oi— ^/i^ol-t^M*^ 
*flt*-fr5, ±B^2«ffi©:7*/-Mb#*iRJ&3* 

^64b*m\ W^tf, TIE* (4) - (6) T^Sft 
Sft-fr****^ fetus, 

[0 0 3 2] 
lit 9] 

(4) 



(5) 




— 1 d 
R s R s 

[ 0 0 3 3 ] QttJMMK-^ 7y*UR^ Hi£ 50 

Affftl^H, 4, 4'-v>^DDKyy7x/y, 4, 
4 , -v ; 7;utD^yy7x/y, tf* (4-^nn^ 
xl^/u) ^/u^^, t*;* (4-7/^n7i^) 

^^K 1, 3 - ^ / 7 h 7 7 a ^ yif y , 2, 
6-v>7/UtD^y/^hy;K 2, 6 - v^A^n^ 

y , /7x/y, 2, 6-^oa^yy^hy/K 4, 

4'-t*^ (4 -^A-^a^^WM i^7xi=/Uai— 40 
7^^ 4, 4'— h** (4-^oa/<y/>f/u) v^7x 

— T"M 4, 4'— tf^ (4—^7 /l/$-a ~7 
*/U*>0 ^x^Ux-f/K 4, 4 ' ~ b'^ (4- 
^nn7x^;U7;l/^y) i/7x^;l/x— 7;^, 4,4* 
-fc*;* [7x/^y-4 - (4-^nn/<^/f/l/) ] 
4, 4'-t'^ (7iMV-4- 
(4 - 7/l/tn^y^/f M ] i?7 ^tj: ¥ 

[0 0 3 4 ] sMg^Otfy T y -i/yi-f;KO*S# 
feilt, «itf, ±B2ffi07*/-Mb**a:^# J0 



(6) 



[0 0 3 5 ] J:IS2ffi(D*7 » y — Mb**£3F*IJS8tt 

2ffic97=.y — Mb-a- 

4 5-55 L<te 48-52 

SfMli^D^^tl^S 5-4 5^/U%, 
L<tt5 2-4 8^%tfc5c 2#CO^xiy — Mb* 

»offifflW**5 4 5 ^A'***^)*^ 5 s^/i^tli 

7^ £>!§*# &>5o 

[0 0 3 6 ] :«fflt^7;^yiiMat 
tt, «x.rf, Tk^b-t- hy^i., *»<fb;& y tK^ 
<by h y m.wtt> y <^ Riy ^* 

h y y ^^tK 

*y^*-k* TK^fb-^Hy^^. Tk^b^y^^, tk^ 
fbyf ^i^s ^m^- h y ^ a x y ^ a, Myf 

2«J^±&mB#i;iftffl LTfcftv\, 
[ 0 0 3 7 ] 7;u* !) AI{b**^«ltH, 2m<D7 
x/-Mb^i-^LT, 1 0 0-4 0 0^ 
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[0038] Rfc\z&mi-%mmk urn, wtn -< 

i?> (7/U3^^uSo)R»»t4l-4) , 

*r V'Oif > (T7Us^i//UXOM3Rfta 1 -4) % i? 

^ y^D tVu^/UTjsV, ^/U/^^^s N-^^/u— 2 — 

[0 0 3 9] W^w^yry-uyx-f/u^t 
Sr&iptLT, 2-5 011%, RJCtaSt LXH 5 

[0040] 5icLt#bh5*»«o#yTy 

-i,yx-f;^GPC&}a?)lt¥WfH, 1 

£\ l 0 0^*rJBx.Sfc, *«H**^*»fc4 9, *fc 

[0 0 4 1 ] >M§iE<Dztfy r y»i/yx^^M 
tt, Wfctf, ^WKKiR*^* h^taot, 1,2 3 
0— 1, 2 5 0 cm- ] (DC-O-C0i*i&, 1, 6 4 0- 

1, 6 6 0 c m" 1 CDC==05Rlfc#£T tcj: 0«SS"C£. * 
fc N SflKft**^^^ h/u ( 1 H — NMR ) ^«fc 9, 

6. 8-8. 0ppmO»fS^nh^f-^i»^ 

[0042] ^jBEi-fflv^tus, r y-w 

vol— r/uo*/ujfc>{b*JrtU ^A^^g^Sr^TLftv^ 
±IS# yry - i/yx-f/H:, ^nfcvfbffJSrffiv^ 
^fe^J: 9 ^«S«r»At 5 ^ i: I: J; 9 »5 I i 

fif, _LbS>^/^^ >5£2is£r^f y T y — u^ai — t" 

Tx ^0*ft-C^;u*>ftt5 C i: ^"Ct 5 (Pol 
ymer Preprints, Japan, Vol. 
42, No. 3, p. 730 (1993) ;Polym 
er Preprints, Japan, Vol. 4 

2, No. 3, p. 736 (1994) ;Polyme 
r Preprints, Japan, Vol. 42, 
No. 7, p. 2490-2492 (1 9 9 3) ) , 



(8) 2002-220530 

14 

[0 0 4 3] + Z<DX/\s7fr>it<ORfc3kftkL 

>"fb#Jt£J£2i*:5o S^UTte, iiffn-^^t 

lst£X<D^— Tfl"&m#U N, N-^f^7th7^ 
Ks N, N-^^f^^^AT^ h\ N-^^u- 2 - 

/0 ^dd^A, 46^b^^W'^<Cif^^oy^bK-fb 

-50-200 x:, Kli-10-lOOt 

-efc£ 0 KiSWlBtt, o. 5-1, ooo 
mm, »*t<tti-2oo^w-efc5, 
[0 0 4 4] rcoi; 5 LT#«bn5. #yr-y-u> 

3i— -f";u^^/usjN^b'fe c f 1 ^>^/u^^KS*ti, H'S'ft 

ufcfc^ i. 5-3. 5 ^ y^a, #*L<»ii. 
6-3. o s y us*-?*)*, i. 5$yai*im 
hy^wi^^f^ 3 . suvmm&m 

^yry-i/yx-T^^^Wb^titii, 

t'7x^/U, 2 , 5 -i^fc Kn^rV- 4 ' f;Ut f 7 
•=l/K (4 — t Kd .^ri/7x-;i/) 7 /U^" 

ifefi: tt, 4,4'-^7/l'tB / <y , /7x/y i 4.4' 
- n n v f 7m=.^X/U^>'d^iM(itVS 1 fiJL^Jt, 
-bISxt (1) '- (3) ' -T?m£tlZ>it&V0£Xft<D2m(D 
30 7*/-MlS*»fclt, fcT* (4-tKD^7x^ 
/u) */U3fc>\ t** (4-t Kn^^7x-/u) — i, 
1.1, 3, 3. 3-^t7^tD7'o^yd^ltfti/ 

^fflvNTf bns^yTy-yyx-f^ 
[0045] ^^tcjiv>ib^5^y r y-u^ 

/HwJZoT, 1, 0 3 0-1, 0 4 5 cm" 1 , 1, 16 
0—1, 1 9 0 cm" 1 <DS =02£l&s 1, 130—1, 
2 5 0 cm-^C-O-CSR, 1, 6 4 0—1, 6 6 

MR) \^X<0, 6. 8 — 8. 0 p p m(D^^m^^ b % s 

[0 0 4 6] y r y — u vcp^yu^>->fb^) 
itm*. »*u<HTiE^; (7) Tt$^^y7y- 
yry-u^n, tis^c (7) -e«$ix5iftt)3gL«jg 

50 i^?rWtgo J^T, ^ (7) tC^T, sT-fi&^tlfe 



-8- 



(9) 



2002-220530 



15 



16 



rma^ffitj > u-e«bix*:1llit*tt«r r^itm^z: [0 0 4 7 ] 

R i« R ,: R .o R », R t« R te R ti R ». v 




C7) 



R ,a R" R* 4 R** R 4T R 8D R >l 'v 



[0 0 4 8 ] (— (7) *K Wli-CR 52 R 53 - 

R 52 , R 53 H|W| — tfclil/j:^ ^oyyjk 
7;^/uS, T/i^/uS. tR^^ 1 . ^nyygHf: yfl 

^»ro»d»e>atfjxs»-e*> ?> , R i6 -R 5i te^-£*: 

Z tt-O-, -CO-, -COO-, -CON 
H-*5«t0 ? -SO2-£<DP^ibil(m^S-efo!?> s 
(10-10 0^1 UiO — 100^1 ufiO — 
lOO^/o, vHO-lOO^* ftfc*U s+t 
+ u + v = 1 0 O^e/U-%) , kliO^lTfc?), ) 
[0 0 4 9 1 wCT\ R 52 , R 53 OH^ ^n^Wk7 

-^mtet'frmf btiZo ±tte& (7) *\ r^-r 51 

«IBX«r«tr l *7F-t 0 R^R 5 '*, T 

r/^/u-g, rSA'S, — SUVA'S* if fb^S* * 
yyfb7;u^r/uSi:LTIt M7;utn^^£ /< 

r y — ^^^a-^xwk r y — a^^v^/uzKxwk 
7y-/^t, r y — x&mr *>*x5, c 

m*.t£T y — ;i/t^rV7 y — /u*-*y, 7y-^v ^ 
7y-^^>, 7y-/uft7y-/^y^^ 

lc N 7;u^r;ug, 7^^7!i-;uS, 7y-/u7;^ 
A'KlCftxTfflV^Tfc «fcV\, £<blc, ±|E5t (7) * s 
Zte-O-, -CO-, -COO-, -CONH-, *5 

•9, sfiO-l OO^^/o, u 
v(i0-l0 0^/u% ( it L , 
s+t-hu + v^lOO , k \t 0 1 T£> 

So 3 50 



[0 0 5 0 ] 5t (7) fc*5V*-<\ ii§ifis$:*«to 

2, 2-tf* (4-^f;^;U7txn^v'7xx;w) 
^^t7;^D7'n/<y, bf* (4 — ^ ^-/UXJl>7 *~ 
□ ^rv'7xx;u) p< ^ h*J* ( 4 - ^ ^VU* A- "7 * x: 
D^v/7xx;U) i>:7^xwu^ 2, 2-fc** (4 

^vU^A^^xid ^r->— 3 — ^ ^vU^^jx/U-) 
t7;i/tDyn/>'^ 2, 2 -If* (4 -^A-*/^ 
;*•:=. n ^rt/— 3 — 7 P P^x;U7xx;l/) ^^ri^^/U^-n 
yn/N'^ 2, 2-fc** (4-^f;^^7txDdfi/ 
-3, 5 - i>> ^A-:7xlx:/U) T'P^ 
>\ 2, 2— t*^ (4->f-;W^^7^xndf-i/7xx 
/U) yn/s'>, 2, (4 ^/U^^-7^-—d 

^rv/-3-> f;l/7xx;u) yn^'y, 2, 2 - t** 

(4 -^^/U^A^^^u ^ri/- 3 -yp/<x;U7xx 
,U) ^u/O, 2, 2-tf* (4->f-;^;U7txp 
^iz-3, 5 -^f^7xx;U) /p^V n 2, 2- 
t*^ (4 - ^f;U7/U7^xn^v'- 3 -^A^n^:* 
xl/u) /n/^y, 2, 2-t'^ (4 -^^/U^yu^^-x^ 

5 — 7xx;U) :7*a/>>\ 2, 

2 — ( 4 - h y ^/u^-d t< f-^^s^y a ^^7 
^D^y, 2, 2-t'^ (4-hy7/Utn^ 
f7U7/U7txP^v'- 3 -7 P D^x;u7xx;U) 
/n c >^, 2, 2 — tf* (4 -7xx;L/7./U7txn^v / 7 
x^x^/U) ^n^N D V % 2, 2-fc** (4 -^^x:;u^;U^ 
txo^y-3 ^/l^^^xi/U) ^n/N°V, 2, 2- 
t*^ (4 - 7xx;U7;U7txo^rv/- 3 ~yn^x;U 
7^x:;U) 7o/<y 2, 2 - tf^ (4-7xx;U7/U 
7txP^>y-3, 5-^f^7xi/l/) ^n/^^ s 
2, 2 — h'^ (4-7xx;U7/l/7^-XD^y-3-7 
;l/tD7xx;i/) ^7xx;i/^^y, 2, 2 - h** (p 
~ h y )\s~y * ~v ^rV7xx;u) ^n/N 0 ^, 2, 2 
-fcTJ* ( p - hi) ^ ^7 ^ x p >y- 3 - 7( f /U7 x 
-/u) ^d/n'v, 2, 2-b:'^ (p-Fy;^;i^7t^ 
u^r^- 3 -7d-<-;U7 m^/U) ^n^<>\ 2, 2 — 
t*^ (p- h y ;u^/u^^-xin ^ri/- 3, S-v^^^/U- 
7xx;l/) ^n^^ 2, 2 - hf* (p- MivU7;U7 
txn^v/- 3 - ^f"/l/7^x/U) ^p/^y, 2, 2 - 
t** (p - hyyU7;U7txD^ri/-3, 5-i/^^^ 
7xx^) ^n/N'y, 2, 2-h*^ (p-h!J^/U7 
txn^r>y-3 -^n^jx/U^oixi/U) ^o/n-v, t*^ 

(p - h y ;l/^/W7txP ^y- 3 — 7xx 
;u) ^n/O, t*^ (p- h y /U^/U'T'^-xid aei/- 
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3, 5-^7/Uto7x-;U) ^h/n'v, 9, 

9, 9 - fc** (4 -> ^/u^A'T';*- — n 5ris- 3 ^ 
;u7xx;u) 7;^uy, 9, 9 - t** (4 — /^A'* 
t^y* — o drV- 3 , 5 — ^ ^VUT^x^u) T/u^U 
V, 9, 9-t** (4 -^^^^/U^^-^Dari/- 3 - 
-?w<~)V7 y)\s^Uls, 9, (4- 

/U7x^/U) ^"7 ^. -7U^ ^ >\ b'^ (4-^^/U^^ 
7t^°^rv'-3, 5 - ^/U:7 ^ - /u) v>-7^-;U 
;*^>\ If* (4-^f/^;U7t^D^rv'-3-7'P 
-<~;u:7 ^x^;U) V^zx^yu^^^. tf* (4-^^vU 
X/U7t^D^v/-3-7/UtD7x^/l/) v^xlxwU 
7<^>\ fc** (4 -^^L^/t^^ — n ^V- 3, 5- 
i/^/u^-n ^i^7U) v>^m^yu^ ^ > s 9, 9 — If* 

(4 -^f/i/7;u7^-^D^rv'- 3 -^yu^n "7^xi 
;u) T^u^u:^ 9, 9-t*x (4 -t< ^-^u^/UT 7 ^-^ 
Dafv--3, S-^^to?!^;!/) yj^^ruis^ tr 

* (4~^f-;u^;i/7^^ndrv'7x^;u) tf 

* (4 — > ^VU^A^ ^-^n ^V — 3 - ^)V7^=. 
>\y) *$ls, fc** (4 -tT-^'^JW *~u*r*y- 3 , 

5 -v^^vUT^xwu) t^V, t'X (4-^^-^^/U 
77^- - d ^is- 3 -^a^xi^^^x^) ^ ^ t'^ 

(4 — * ^/U^/UT^ - n ^rV7x^;l/) h y 
^^vt^xixi;^ V, fc*^. (4 -t^A^A'T^ — d 
^tv-T^^u) :7^xiyU7< * >\ .2 , 2-t** (4-h 
y7;utD^f;U7;U7t^D d fv / 7x^;u) ^^r^-y 
/i/tn^o^y, (4 - hl)7;utD^f^^;u7 
t^n^rv'7x^;u) ;>< ^ >\ fc** (4-M)7/uto 
^f;u^;i/7t^n^v'7x^u) i/^^^/u^^^, 
2, 2-t** (4 - hy7;Utn^f;U7;U7t-D^r 

2, 2 — fcf* (4 - h Si 7^^n^ ^/u;*A^:7 ^xz u 3r 

3 -^d^xwUT'ol—A') ^^rif 
is, 2, 2~t'* (4 - h y ^/U^-n > ^A-* A^7 ~ 
n=Jrv--3, 5 ^-/U^^^/U) ^^f7/UtD7 P 
n^°>\ 9, 9-t c * (4 - h y t'^vu^/UT' 
^- - n ^rv-^3i^;ix) :7A^W>\ 9, 9-fc** (4- 
h y f;i/7/U7t^D^v'- 3 -*^)\sy x. 

x^U) 7/^1/^ 9, 9 — tf* (4 - hl)7;utn^ 
^A^A^^x^o 3 , 5 - ^-jvy =. —;\s) 7 

A^wy, 9, 9-f* (4-MJ7;utn^f-;u^/u 
7^-^ndf-v'- 3 - 7 P P^n;l/7x^.;U) 7/UtW> % 
9, 9-fcr* (4 * h y 7;l/to^f M/U7t-o 
is— 3 -7x^;U7x^/l/) ^A^U-V, t c * (4-h 
y ^^vU-.XA'^^xia 3rv"— 3 - ^f/L'7x^ 

;u) i>7x^/u^^y, (4 - M7/utD^f;u 

^/U7t= c^ri^- 3 , 5 - is* zl=-J\s) isy =. 

=/Up<^>\ If* (4-hy7^tn^f;^/l^7t- 
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P^rv'-3~7 P D^>'U7x^;U) v^xcxi/l^ ^ 
fcf* (4 - h y 7/uto ^ f ;U7;i/7^-^D ^ V- 3 - 
•7/u$-v y zc— isy =c^jis* $ is ^ t** (4- by 
y tvirv * ?-/\sy,;\sy ^V- 3 , 5 - isyjv^ru 

y isy x^/u* <? is^ 9, 9- if* (4-hy 

*7/u^-n * ^A-*A-:7 ^i/- 3 - 7A^n y =• 

>v) y)\sJr\sis^ 9, 9-tf* (4 - h V y /^Jrv 

;l/7;l/7^-nDdrV-3 1 5 - v ; 7^tn 7x-/U) "7 
/U-^UV, t** {4- hy 7;^tD^f^^^7t^D 
JO ^rV7x^;U) t** (4-FH7^tD^f/U 

^/U7t^D^V-3-^f/U7x^;W ^ ^ t** 
(4-hy r7;U^-D^ ^/U*^r7^-^n v^- 3, 5 - 
is**f-?vy x~)V) *?is^ t** (4-hy7;i/tc> 
^-jis^ji/y it 5: is— 3 -/o^-zuyx^/u) ^ ^ 
t** (4- h y 7;^n^f-;u^/U7t^D^V7 
^-/u) hy7;^n^f;u7x-/u^^y s t** (4 
- h y 7^tD ^f;W^^7t = o^rv'7x = ;u) % 

2, 2 — tf* (4-7x^7;l/7t^naf-v'7 x - 
yu) ^^^-^yu^n^n/N 0 ^, f* (4-^x^^;u*;u 

2f} 7^-^nafV7x^;u) /^y, t** ( 4 - 

/l/7t = D^rV7x-;l/) i/-7xL — ^ 2, 2- 
t*^ (4 — 7x^;U^;l/7t = D^^- 3 ~ *^~^y =r. 
->U) -x^f 7^tP7 P P/<y > 2, 2-t'* (4-T7 
zc^/U^/U^^-^O ^i/- 3 — -?X2s<~}Vy xn;U) ^ 
^r-^^/U^n ^d/n°V n 2, 2-fc** (4-7i-/^ 
;l/7t^P^rv'- 3 , 5 - is* ^-?vy » ^^-^^ 
;u^-n^n/N 6 > x 9, 9-fc** (4 -^^^^*/l-^^- 
r:D3rV7x^;l/) T'v'U^U^, 9, 9-fcT* (4-7 
xin;u^;u^7^- j=:n =Spi/— 3 — ^f-;u7x-;i^) y 

30 uy, 9, 9-tT* ( 4 - 7x^;U7/U7t-P ^ v-- 

3, 5 — ^jvy ^.=^)\y) y;v*r\s^, 9, 9 — f* 
(4 —y^^^y,/uy^-z^u %i/— 3 -^n ^<-?^y ^ 

jx/u) 9, 9-tT* (4 - 7x^/l^7/U7 

^-xD^-iy- 3 -7xx;l/7xx;l/) b'* 

(4 -7xx;U^;U7t^P *ris— 3 - >f;U7xx 
/U) i/yaLzz.)\s* $ is, t** (4 -7xx;U^;U7^-x 
D^fV-3, 5 f;u7xx;u) isy zl—su* f 
V, t:'* (4-7xx;t/^^7t^P^V-3 - ^p^ 
^yu^ ^ — 7U) v^7xx;i/^^y x t** (4 - y 

40 ^/U7^-xndri/-3-7/UtD7xX/l/) i/7xx;U 
T^^V, tf* (4 -7xx;U^/U7t^P^rv / - 3, 5 
-^7;^D7x=;i/) ^xx/M^y, 9, 9 - tf 
* (4-7xx;U^;U7t = P^r^-3-7;l/tn7x 
x:;u) y?viruis^ 9, 9 - fcT* (4 -y ^=-?Vs\?vy 
txp^y- 3, 5-^7;i/tP7xx;u) T'/U^l^ 
V, tf* ( 4 - 7xX/l/7/U7t^P ^y7xx;u) ^ 
^ ^ N t ^ (4 -"7 3iJX/U^/U7^-xza dri/- 3 — ^ ^« 
;i/7xx;u) ^ ^ > N t** (4 -T'^xi/U^/U^^-jxu 
^fV-3, 5 - v>7« f;U7xx;U) 7< ^ ^ % t** (4- 

50 7xx;U7/U7txo ^y-3 - /d/<x;U7xX^) 
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p<^>\ If* (4 - 7x-;l^7l;U7t^D^^7x^ 

h!;7/utn^f/U7x-;M^V, If* (4-7 
x -;U7/U7t^D ^r->7x^/l/) 7x^/M * V. 
2, 2-tf* (p- h y ;u*/^:7;r~c2 ^v-^x^/U) 
^^rU-^/u-^n /n^y, tf* ( p — h y fVX>)V-?it=- 
d^V7x=;w) tf* (p - h y )\,7,)V7*~ 

n#i/7x=;u) i>7x-/M^y, 2, 2-tf* (p 

^^/u^-d^u/n'v, 2, 2— tf* (p- MJ;w^^7 

-fu/<^, 2, 2 - tf* (p-hy;^;l/7^-^D^^ 
-3, 5 - it* x=-iV) *^7;U^-D^n/< 

y\ 9, 9 -If* (p - h y ;i/^;U7^- = D^V7xn 
yu) 9, 9-tf* (p - h y /^;U7t^ 

a^'y-3->f;u7x^;i/) 7^uy, 9, 9 - tf 

* (p-h!i;^/U7t^n3rv'-3 ) 5 -i^;* fvu^ 
^-/u) ^A^u-y, 9, 9-tf* (p - h y /u*/u:7 

9, 9-tf* (p - h y /U^/U7t-D ^V- 3 -7x 
^;u7x^;i/) tf* ( p - h y /u*/^;*- 

-u^v--3~^ f;U7xr./u) i/^cc^;u>^^, tf 

* (p-MI/^;U7t = D^>-3, S-^f^ 

v^^^^/u^^v, if* (p - hU;i/7;U7t 
^D^ri/- 3-7"o^^;U7x^;U) i?7 # 
^ y tf* (p-hy;u^/U7t^D^V-3-7^to 
T7x^/u) ^x-yu^^y, tf* (p-h!);i/^^7 
5 - v^/U^a T7 ;n~/U) i/^^^/U 

9, 9-tf* (p- h y ;u^;U7^^a^v- 
3 -7;l/tD7x^) ^/U^Uy, 9, 9 -fc** (p 
- h \) * — 3, 5 - 

/u) :7/M*w>\ tf* (p— K y ;^^7t = P^rV7 

;*^>\ £f* (p - h!i;u^/L'7t = D d rV- 
3 - ^ tf* (p-h!i;^;U7 

^--D^rV-3, 5-^f;U7x-/l/) If* 
(p — h y /U^;U7t^D V— 3 ~7 P a^;U7x^ 
^) tf* (p- h!j;i/^;i/7t-Ddrv'7x^ 

h!i7^tP^f^7x^;i/^^y % tf* (p-h 
y /u^sioy *t*/7 x—)V) y 3L=. ? yft£f£ 

5VMi2ft£Lb£0f/B-r5- £#T?£S, 
[0 0 5 1 ] *t (7) lc*5V>T. WStWttt «r« 

tt, 4, 4' -i^^/u*^:7;^n3rv'tf 7 

4, 4' -i/^ ^/U*^U^7^^ n ^ri/— 3 , 
3' - D^^;Ut*7x^;K 4, 4' -^D^t' 
7^^/u- x 4, 4' -i/3-Kt'7x-;K 4, 4' - 
^f;^;U7t = D^-3, 3' -^f;HT7s 
~>M^ 4, 4' - v^^ ^/U*^^^- — n ^>>- 3, 3' 
-v^7;utnt f 7x^;K 4, 4' — =5->v?,)V7 
-o^ri/-3, 3' , 5, 5' -r h 7 7;i/^n t'7x 
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jx/u n 4, 4' -v ? 7 r P : E-t^^7;l/tDt T 7x-;W > 

4 , 4 f;l/^;i/7^-^D ^ri/;^ * if y 
^/K 3, 3' -v^ry/U-4, 4' -tf* (4-37 A- 
^n^y-tfy^/u^ — n 3rv-) t'7x^/K 4, 4' 
— v^nn-2, 2' - h y ^yu^n ^ ¥7 x. ~ 
>K 4> 4 ' _o> : / D ^_2, 2' - hD7^tD^f 
)W7=.^)\s, 4, 4' - 3 — K - 2 , 2' - h V 7 
)VJru ^ =J->\s\Z7 — If* ( 4 — £ n a 7 jxxwu) 
*/U^^-> N 4, 4' -v^ n n^W^^y >\ 2, 

7(7 4 - *S9 a n ^< 7 * y y/<£ 2?«r¥tf 6 ^ t 

[0 0 5 2 ] $ <bl£, xt (7) |C*5^T* »ig#ffiuS: 

p-v>3 — K^O-^^ p-i>^f-;w^;u7^- 
-ndrV-Oif> % 2, h^xy, 2, 5 

-^d^ h/Uzn> N 2, 5-^3-KF^xy s 2, 

5 f-/U^;t/7t^D^rv'^y^y, 2, 5-v^ 
20 co-p-^r^U^, 2, 5 -i^u^t- p -drVl/ 

y, 2, 5-^3-K-p-^r^Uy, 2, 5-i/^n 
P^y , /M7^t7'f K, 2, 5 — ^o*^^/ h 
!/7A^t7-f 2, 5-^3-K^y , /M)7/Ut7 
•Y h\ 1, 4-S^nn-2, 3, 5, 6-"rh77/l« 
^n^y-ify, 1, 4-^^*0^-2, 3, 5, 6-T 
h ^ y'/u^'D^: y-t? v v 1, 4-v^H— K-2, 3, 
5, 6-f h7 2, 5-i/^nn^ 

2, S-^n^fg, 2, 5-v^nn 

30 2, 5 o n£&#&- t 2, 

o^SMR-t-^f/K 3, 

2, h;Uxy, 2, 5-v/^DP^<y / h 

l/7/Ut7^fK, 2, 5-^PP'<y , /7x/y, 
2, 5 - D D 7 x / ^r^y^y* if-e&5, 
[0 0 5 3 ] *tz, ItB^/^utttl^ 
m-i/^DD^yf y s m-^n^yf^ m — 
3-K^yf y^ m-i^^ f;u^;u7t = p ^^yf 

4/5 y^, 2, 4-i^^PP h/uxy, 2, 4 -^n^ h/u 
2 ( 4-^3-Kh^y^ 3, 5-v^nnh 
;uxy, 3, 5-v^7'p ; eh;i/xy, 3, 5— v*3— K 
H^univ, 2, 6 - n n h/Uzn V, 2, 6-'^P 
^ h/^y N 2, 6-^3-KF^xy, 3, 5— v>p< 
^vu*;u:7 ;$-:== n^rf 2, 6-i>^^/^*^ 

7t-P^rVh/l'xy, 2, 4 — PD / <y , /h!)7 
;ut7-f K, 2, 4-^7'p^yy , h!j7;ut7'f 
K> 2, 4-^3-K^y/M7;t/t7>f K, 3, 5 
-^^DP^yy h!i 7^7-f K, 3, 5 -^n^ 

jr? hy^yUTh^^K, 3, 5-^3-K^h!l7^ 
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74 h\ 1, 3 -^o^- 2, 4, 5, 6-fh77 

/K 3, 5-i/^oo / <Vv/;i/7;U3-;K 2, 4 — 

TVUxr — ^ 3 t 5 n D 7i /— /U. 3, 

7'n^7x y — 3, 5 — is? a a — t —7> h *ci/i3 
/U/tfxxn ^v-^^xx/u, 3, t-^h^f 
v^/Ujtfxx n r^v^^x:/^ 2, 4-^^DD$|f 
& x 3, 5-^nn$tf^ 2, 
#g£, 3, 2, 4-v^nn£ 

3, 5 - *S9 d n^S#^^>>K 3, 
5 - v^n^S^ge^^vK 2, 4-v^^o^^,i^ 

3, S-^nn^lfl-t-yf/K 2, 4-v>y 
n^^S#^- t 3, 5 -^ye^S&SK 

- t -y^-^Kt'Zmf Z>Z t #£L<tem- 
i/^nn^^if>- N 2, h;uxy x 3, 5 

D-<yy|>ij7;ut7'l'h\ 2, 4-v^^nn^oy^ 

2, 4-v^ PD7x/^^y^>^^tfc 

[0 0 5 4] 5fc (7) ^*3V>t, ffim&fov* 

Tfi, #J;U;£, 4, 4' -t** 

/u) v>:7aix^uxx— -tvu n 4, 4' -t** (3-^nn 
-S^jAf/u) ^7x^;ux-r/u N 4, 4' - h'* (4 
-yn^y/^^) *J>7 ^=-)V^ — rvU\ 4 , 4' - 
t'^ ( 3 - 7n^^y/-f ;u) >>:7 x = tvk 

4, 4' - t*^ (4 - 3— K^>-y-r^) i/7 x-^x 
— 7VK 4, 4' -t** (3 -3— K'O'^-f^) ^7 
xx/ux-f^, 4, 4' — fc'^. (4- Mi7^tn^ 
f/l/7/U7t^o ^y7x^;U) v^^7^— /Uxx — 

4, 4' -fc** (3 - h V 7)VJrv yt s f-;\'7,;V7 
^^/7xx/b) y7x^/i/x-f/l/, 4, 4' -fcT* 
(4 — y zj-)\s7.)V7j!r xi a $r\/-7 ^7x^/Ux 

— 7^K 4, 4' -fc*;* (3 -y ^a^a^^xx. n^y 

[0 0 5 5 ] Jiis^ey ^— v t ltd #J;tW: 

4' — fcT* (4-^un^y>'-i'^7;;) v^rxxx/u 
31— 7VK 3, 4' -tf^ (4-^pp-<yv f >f;u7 
^ ) i>7 — rvK 4, 4 7 -t*^ ( 3 n n 

-o-y-r/uT ^ y ) v^rxxwuxx—Tvu, 3, 4' -f 

^ (3-^DD^y/>f;i/) v>"7 ^ xx/uxr.— tvu s 4, 
4' - h** (4 -yD^y^^r ^ y ) i^y^^/u 

xx — -fvK 3, 4' - t'^. (4 -7'D^^y/^U7 ^ 
y) v>"7 - -/Uxi — ^/l^ 4, 4' -tf* (3-:/n^ 
^<^y^/UT^y) v^xxxwuzn — f/Us 3, 4' - fcf 
^ (3-7'p^y/'<^7^/) x>"7 xc^;uxi— -r 
/U, 4, 4' -fc** (4 -3 — K'O'V-f/UT ^ y) v> 
^zcx^/uzn— 3, 4' - t'X (4-3— K^V'/ 
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^ )VT ^ y ) f^sixx/Ujx — 7VK 4, 4' - (3 
-3— K^y^-f^T^ y) ^7i=;l'X— 7VK 3, 
4' -IT* (3-3— K'O'^^TS y) v^^xx/u 
x-f;K 4, 4' — fcf* (4 - h II y fvu* 

;U7^-XPdry7xx/U) ;/7xX/UX-f^, 3, 

4' — t*^ (4 - h!i7;utp^f-^^^7txp^y 

7xx;u) v/^^xxyu^n — yvK 4, 4' -fc** ( 3 - 
h y ^ ^-/u^yu^^-xiD ^ri/^ 3:XX/U) i^xx 

— 3, 4' -h** (3-h!i7^p^f 

70 /l/^;U7t = Ddri/7xx/l/) i/7xx;Ux-7/K 
4, 4' -fc** (4 — y ^-yU^/U^^-xxD^i/^xcxi 
;u) ^mxx/uxx— 7VK 3, 4' - tT* (4-y^/U 
^;l/7^-x;Ddry7xx;U) v^:7 ^ xx./Uxx--7^K 4, 
4' -If* (3-^f;U^;U7^x^o^y7xx;l/) 
^^-yuxr.—- r^K 3, 4' - fc** ( 3 - y ^A"* A^:7 
* ~ n i/ 7 xx xx ;u) v> 7 ^ xx ;Uxx — yvU & £ tf^tf h 

[0 0 5 6 ] £ ±IH^ey -7- v i: LTJi, #J;Ltf 

4, 4' — t*^ (4-^nn7xx/U<^;u^x;U) Z?7 
20 xx;ux-f^> 4' - t'^ (4 — ^ n □ 7xx;P^/U 
^-/u) i/7xx;ux-f^ % 4, 4' -t*^ (3-^ 
P n ^^xx/^^/U^xx/U) v>^rcx:/uxx — 7^yU N 3, 
4' — tf^ (3 - ^ D U :7 zx^/U^/U^^/U) v^^oixi 
— 4, 4' — t'^ (4-7'P^7x - /U^/U 
^xi;u) v ; 7xx;Ux-f/^, 4' — t** (4 -^0^- 
r7xxxi/U^;U7^xx^) v^^^xx/Uai — t-Z^x 4 , 4 ' — 
t*^ (3 — :/n^:7^ -/U^yU^xwu) xi xx;Uxi — 

"T/K 3, 4' — t'^. (3 -7'o : t7xx;^/^x 
/U) ^/yxx/ux-f^, 4, 4' — t*^. ( 4 — 3 — K 
3(9 ^zxxi/U^/l^xwU) i^^mxz/Uxi — 4 ' - t ^ 
(4 — 3 — xxXxyU^/U/Jsjx/U) v^"7 ^ xxyUxc — ■ 
,K 4, 4' -tf^ (3-3— K7xx^^;l/^x;u) 

i^/Uxi — 3, 4' -t*^ (3-3— K7x 
xi/u^/U/^xx/U) v^y' xxxi;uxn — 7^;u N 4, 4 y — tf^. 
(4 - h y ^yu-^-n y ^7U^/u-7^-xxn ^-v^^xi^/u 

^xx;U) ^^;Uxi — 4' ~ t*^ (4-^)7 

/u^n y ^/u^;u^^xxn ^v^^xxxx/u^/U/^xi/u) v> 
7xx/ux- x/U N 4, 4 ' -tf^ 
y ^yu^/u-^^-xxn ^-y7xxx;u^x/u) ^7 xxxi/w 
^0 xi-t^/u, 3, 4' -t** (3-hy7;^D^f;i/7« 

* - n df- V^^xXi/U-^/U^xxyU) i^xxxwUxx — 
4, 4' — t*^ (4-^f/^^7txpary7x 
xx*A^xx/u) mxi/uxc — 4 7 -t^ (4 — 

y f ;UX/U7^- xi a 3r iv^7 ^ xiyU^/U^xx/U) i?7 xx 
yuxi— -ryu. 4, 4' -f* (3 -y f;u^;i/7txn 
^■y7xx^;u^x;u) i>:7 xcxx/uxi — -r;K 3, 4' 
-t'^ (3 -y ^^^^^^-xinari/^i-;u^/U^xi 
;U) v^^xxxx/uai — -r-zu^if^^tf btU^o 
[0 0 5 7 ] JifS^-/ v <h ITU, ^J^L^ 

50 4, 4' — t'^. (4-^PD7xx;U) v/7xx;l/X" 
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^/u^;*?;U/K3rv'U— K 3, 4 7 - fc** (4-^ on 
:7xtxwu) ^^;uai— T^y^v^^/u^^ri/l/— K 

4, 4 7 - fc'* (3-^DD7x^;U) V^xnXl ;LOl — 

f^^/U^^ri/U'- K 3, 4 7 - k** (3-^ on 
:7zxxwu) v^^m— /Urn — x/Ui/^/U^^v/U— K 
4, 4' - t** (4-7'd^7x^^) ^7i^^x- 
f^^W>Vl/-F s 3, 4' -fc*;* 

4, 4 7 - fc'J* ( 3 -7'o^7x^) ^7x^/Ux- 
f^^;u$>^U- K 3, 4 7 -t*^. O-^d^ 
y ^ - \>? x-zuj^zl — *r )\s*J"ft K 
4' - fc** (4-3— K7x-^/) ^7i-;ux- 

3, 4' -t*^ (4-3-K7x 
4' -tf* (3-3-K7xn;U) v^^xwHn — y~ )V 

^;i/ji?^i/u-K 3, 4 7 -tr* (3-3 — K7x 
xi/u) v^xcxwum — x^i/^/U^^^U— K 4, 
4' — t*^ (4- h !i 7;U^D^f /U^;l/7^-xDdrv/ 
:7jx.xwu) v>:7 xx/ux- f/^^f ^r^U- h. 
3, 4' -t*^ (4 - h y ^ t^;U7^- = p 

^rv'7xx;U) i^y ^^/l^SL—'r/Ui^^ /u^^r-yu— 
K 4, 4 7 -fc** (3-hy7;i/tu>f^;U7t 

— K 3, 4' -fc** (3 - h!)7;utD^f;U7;i/7 
st=-u 7xx;u) ^7x= ;Ux — t=- /U 

u— K 4, 4' -fc** (4 — ^ f ;u^;u7t-D^rv' 
7xx;U) ^7xx;Ux-T^^/^>i/U- 

3, 4' - t*^ (4-^f;U^;U7^xn^rv'7xx 
/U) v^7xx;t/x- f^^/^>v'U" K 4, 4 7 

- (3 -^^;U^;U^^-^n^r->r7xcx:/U) v^xc 
-/uol — -r/u>^^;u^^^U— K 3, 4' - fc** (3 

- ^ =f-)V7^)^y txD^r^/7xx;U) i/~7 xx/ux-f 

A^^ustf^u- hftif#¥tf bits. 
[0 0 5 8 ) $ fbic, ±ib^/^- v t urn, 

4, 4 7 -tT^ [ (4-^DD7xx;U) -1, 1, 

1, 3, 3, 3-^^t7;^D7 p nt>) i>7x-;i/ 
:t— X/K 3, 4' -tr* C (4-^dd7x-;u) - 
1, 1, 1, 3, 3, 3-^^t7;i/tn/Dt» v> 
-/Uxl — 4, 4 7 — t*^. [ (3-^on7x 

— -1, 1, 1, 3, 3, 2>—^^^y?^^wfu 
fcVu] i/7xx;Ux-f/K 3, 4 7 - tf* ( (3-^ 
u u ^xnxiyu) -l, l, 1, 3, 3, 3 — ^*r*p'7Jl' 
to^ntVl/] v^7xx;Ux—f^ N 4, 4 7 —IT* 

[ (4-7'n^7xx;u) -1, 1, 1, 3, 3, 3 — 
^^t7;l/^*D7'ntf^) v^xcxx./Uzn — yvU, 3, 
4 7 -tf* [ (4 -7'D^7xr:/U) -1, 1, 1, 
3, 3, 3-^H7/UtD7'nt» v^7xx;ux- 
7=VK 4, 4 7 -IT* ( (3-yo^7xx;i/) -1, 
1, 1, 3, 3, 3-^^t7;u^D7 p n t» v>T7x^ 
-/Uol-X/K 3, 4 7 -tf* C ( 3 -7'D ; e7xx 
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/u) -1, 1, 1, 3, 3, 3—^^rif^/^^n^n fcT 
;U] v^"7xcxx/uoi— r/K 4, 4 7 - \f X C (4-3 — 
K7xx;u) -i, i, 3, 3, 3— ^^ri^^/u^- 
n^ntVu) i^^zcxx/uoi — 7VK 3, 4 7 - fcT* 

C (4-3 — K^^xi/U) -1, l, 1, 3, 3, 3 — 
^^f-^/U^-n^n fc'/U] ^:7:ilxi/U:ii— rvK 4 7 - 
tT^ ( ( 3 - 3 — K7xx/U) -1, 1, 1, 3, 3, 
3-^^rt7;utD7'De;i/) ^"7 xi/urn — x /K 
3, 4 7 -t'* [ (3-3-K7xx;u) -1, 1, 

10 1, 3, 3, 3-^^rt7/UtD7 , nt , ;i/) v>:7xcxwU 
m — x/K 4, 4 7 -If* [ (4 - h U ^/U^-D 
*/U^^xin ^v-^xtxi/U) -1, 1, 1, 3, 3, 3 
-^^-t7;l/tD7 P D t>] v^^xwuxx—yvi^ 3, 
4 7 ( (4 - Fy7;utn^f;u7;u7txD^ 

'>7x-;u) -1, 1, 1, 3, 3, 3— ^^r-^^/u^- 
D7'd hVu) i/y — 4 7 - tf * [ (3- 

hy 7;utD>f;U7;u7t-o^r^7xx;u) - 1 , 
1, 1, 3, 3, 3— ^^ri^^/U^-n^o fcTnO v^xt 
-;U3i — rvK 3, 4 7 -tr* ( (3-MJ7;utn^ 

20 f;l/7/U7t-D ^r^7xi;i/) -1, 1, 1, 3, 
3, 3 — ^^-^-yj^uyu tVu] ^7xx/ux-t 
;K 4, 4 7 - fc** C (4 -^/l^/U'^^xi adri/-7 
xcxx/u) -i f l, l, 3, 3, 3— ^^^y/Uytazf 
□ ^^xcxx/u-c — -7VK 3, 4 7 -tr* [ (4- 

^f;u^^7txp^^7xx;l/) - l, l, 1, 3, 
3, 3-^^rt7;U^P7 , n t>] v>7 ^xiA^xi — f 
/K 4, 4 7 - fcf;* [ (3-^^^^^^^xxD3ri/^ 
xcxi/U) — l, 1, 1, 3, 3, 3— ^^r^-y^^xn -f 
P tVU) v^^xtx^yuai— 7VK 3, 4 7 -tf^ C (3- 

30 ^t"^^;W7^-x:p^V7xx;U) — 1, 1, 1, 3, 

3, 3— ^Jr-y-ysi-sfa 7*n fcVu] ^"7 x -;ux-f^ 

[ 0 0 5 9 ] $ ibtd. JiiE^/^-v i: LXn, 

4, 4 7 — fc** [ (4-^nn7xx;u) 7^77/^ 
Pxf/U] v>7xx;Ux-t^K 4, 4 7 ~ t'^ ( (3 
-^uuy^z=.)\y) f h77/^Pxf ;U) v/7xx;U 
an — TVK 4, 4 7 - t'^ ( (4-^PP7xx/U) 
^-D-y^^-u fcT/U] v^^x^xi/nii — -r;U, 4, 4 7 
— h'^ [ (3-^pp7xx;U) ^.^f 1^ t" 
^] i?7xx;ux- x/u, 4, 4 7 -t*^ ( (4 — ^ n 
P7xx;U) t^^7;l/^P7'f^] v ; 7xx;l/x— 7 
yu x 4, 4 7 -t*^ [ (3-^DP7xx;l/) Jr?$y 
/U^ny^/U] v^^xcxi/uni — x^u, 4, 4 7 - fc** 

[ (4-^ pp7xx/1/) -r^? y'/u^-rp^O^/u] -Sy 
xcx:yuni — r-/t-> 4, 4 7 - t*^ ( (3~^pp7xX 
A") 7t7 y )\sHr n ^ ^^/U-] ^7xx;Ux-t/U, 4, 
4 7 - fc'* ( (4 -7'D : e7xx/l/) 7 h77/UtPX 
^-/U] i/7xx;ux- 4, 4 7 - tf* ( (3-^ 
n^-^7xcxi;U) 7 h7 7/Utoxf/l/) v j 7xx/l/x- 
50 7VK 4, 4 7 -t'^ C (4 -yp^7xx;U) — 
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7;u^n^P fcVu] i/7xr:;ux- fvK 4, 4' — tf 
^ C ( 3 -yD^?!^^) ^^t7;i/tD7*DtVu) 
^7i=W- 4, 4' -fc** [ (4-^n^7 
:r.xi/u) ^ ^ ^A^n^^vu) ^/7x-;l/X-f^, 
4, 4' - feT* [ (3-yo^7x^;u) j>rt$7)\si!r 
u-f^f-jV) v^rtxx/^ai— y-ju^ 4 , 4 7 -f* [ (4 

ai— tvU n 4, 4' - t'^ C ( 3 -z/u f 
# ^/U^-d^O'^/U] ^"7 x^;i/x-f^, 4 , 4 ' — 
t'^ [ (4-3-K7x-/U) T" h 7 T7^;*-dxc^/u) 

mxxyloi — xA/, 4, 4' -fc*;* [ (3-3-K7 
xi~/U) f h77;l/tDXf/U] ^7x jx/U^c — tvL^ 
4, 4' - t'^ C (4-3-K7x^) — 
n^DkVu] v/7xzi yuoi — tvL^ 4, 4' — t'^ 

( (3-a-K7x^;u) ^^t7;utD7 p DtVu] ^ 
7x-;Ux-7/K 4, 4' -t*^ C (4-3-K7x 

4, 4' -tr* C (3-3-K7x=;H yt^^y^yt 
n^^vl/) v>7xx;Ux-r;K 4, 4' - fc*^ ( (4 
-3— K7x=;u) x^^yu^n^v-^/u] i?7 =.=./l> 
xn— tvk 4, 4' -fc** [ (3 - a— K7xx/u) x 
^7/^D^yf;i/) ^7xx;ux-f^, 4, 4' - 
f;* [ (4-hy7^to^f/l/7;U7txo3E-i/7x 
xi;u) r h7 7^nxf-/u) v^"7 xx;Ux-f^K 
4, 4' -t*^ [ (3-h!i7;utoyf;i/7^7tx 
D^rV7xx/U) fh77/UtDxf;u] i/7xx;Ux 
— TVK 4, 4' -t*^ [ (4-h!J7;utn^^ 
/U7txa^v-7xx;U) ^^rf 7^tc7 , D t» *J 
7xx;l/x- rVK 4, 4' — fcf* [ (3 - hy7;Wt 
n^f;U^;U7txn^i/7xx;U) ^^rt7^D7 P 
d h°;U) ^7xx;l/x-r/U x 4, 4 7 - [ (4 — 

h y ^/u^-d^ f-;^;U7^xD^^7xx;u) ^ * 
7/^D7'f^) i>7^xx;uoi— r/U s 4, 4' -tf* 

( (3 - hi) 7;^n^f/l/^;U7txp^^7xX 
/U) t^^7/Utn7'f;U) i^^xixiyuxx — fvK 4, 
4' -fc*;* [ (4-Mi7^tn>f;U7;U7txn^r 
iv^^x^A-) ^yu^-n-^^^-yu] i>^7 a jx/uxc-^ 
A\ 4, 4' C (3-h!J7/^n^f/l/7^7 

txn^ri/) x^^A^n^^^/u] i? 7 m xx yuxc — -r 
A'. 4, 4' -fc** [ (4 3 m A'XA' m 7jt — n*i'7 
jxxwU) f h7 7/Utaxf/^) i/7xx;Ux-f;W 
4, 4' -tf* [ (3 -^f-;u^^T7^- - ndri^x.xx 
/u) f h77;^oxf-/i/] v^^xixx/uxx — 4, 
4' -IT* [ (4-^f;^;U7t-o^">'7xx;u) 
^^t7/UtD7 P DtVl/) v/:7 x^xi/Uai— -7VK 4, 
4' -IT* [ (3-^^/U-^^7^-xxudf.->7iXx;u) 
^^rt7/UtnyPt'/U) i^iXxA'Xn— 7VK 4, 
4' - fcf* [ ( 4 — * f/U^^7t-n ^rV7 x^—A-) 
^ 7;U^-n T7^A0 is 7 x-;Ux-f;U N 4, 4' 
- feT* C (3->f;U^;U7txD^V7xx;U) ^ 
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$7 A-^n :/^A/) ^7xx;Ux-f^K 4, 4' - fcT 
^ [ ( 4 - ^ f/l/^ /U7 1 ^ p v/7 x x;u) -r^^ 7 ^ 
^O'O'^vU] */7 =.—>V3L — 7VK 4, 4' -b'^ 
[ ( 3 -^^A^A^^xxn afV) 7^ ^A^ n 

[0 0 6 0] &tls JilS^/^- s fiftieth 
tf* o-v/^nn^yify, o - t*:/ci ^"<>-tf >\ o 
-v>3 — K^Oi^^s o -v ; ^f/UX^7txparv'^ 
>~fc?>\ 2, 3-v/^nnh/ux^ 2, 
/fl h;i^xc>, 2, 3-i^3— Kh^xy, 3, 4 - o 
□ h/uxc>' > 3, 4 -v ; 7'p ; e h/^xy, 3, 4—^3 
-Kh^xy, 2, 3 f;i/7/U7t = p 
if >\ 3, 4 -it* ?-;\s7,j\s7 ^iv-^if^ 
3, 4-^^PP^y , /h!i7;Ut7'f K, 3, 4 - v> 
l/n^-^v;/ h y ^A-;*-^ h\ 3, 4-^3 — K'O 
/hy7;Ut7^K, 1, 2-^^-3, 4, 5, 
6-fF77/utD^<^y, 4, S-v^nn^A- 

[0061] #y ry-ix^4>(?5j»»35gL»3t*ffio» 

20 ±IExt (7) tCfc^T, s^O-10 0^1 

— 10 o^a-%, L<fi, s^so-io o^/u 

%, t^0-5 0^1 u^50-1 00^% v 
^0-50 (fcfc L> s + t+ u + v=100^e 

a-%) r*£>s 0 

[0062] *^0^t-^v^^b^^^y r y-u^^^it 

t^lEffi^F-. ^fcfilfiffi^^IEffi^tufcS^JS («[) , 

[0 0 6 3 ] m&&m&t Ltn, Mit~v* 

h*b#**af«:**fSCi:**-C*6. ^tvb^9^># 

40 [ 0 0 6 4 ] fEffi^t Itli, M)7s^W 

2, 2' -t't'y-i/y, 1, 
i/xc> N 1, 3-t'^ (^7xx^7 7>f y) ^n/N° 
>ft2f£#tfS d £#-e£5j& s , h y 7xx;^^7-{ 

2, 2' -t't°y^y^iLv> 0 ±IEEffi J F»i, 
1 l^t * fi 2 m& ± «r*ft-fr*>-fr-C fv>5Ct^t 

[ 0 0 6 5 ] $<blc, *>fe*»Di«)iEffi?-**EffiStb*:* 

(*) t urn. «{b=y-fir^2 hy7 

xx;u^^7>f ^{bx:>>'>r;U2 M7xx;l/^77 
50 ^>-, 3^b=y^2 Fy7xx/U*^7^y, SIR 
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2, 2' fcTfc'y v>>\ A^b— ^^^2, 2' b* fc° y 

a^b^^A^, 2' t't°y mb-v*^ 

2, 2' t'* (1, 5 -is? vfrt ? 

~y ^/K T hy*x (hV 7x^$^7r "T h) ~ 
yJr/K Thy** (Mj7x-;u/t^7><y) 

*Afcif*#rfac mt=-***'2 hi; 

[0 0 6 6] rwJ:5 4ftUlt*^-*5V^■c^effli-5i^:^s 
-e*5-blB3»7C*li: LTtt, «;ttf, fife, Eft* ^>-# 
> s -*{f*i/9J*s tMJ^A, ^7^v/ 

LV\ Ctte>^iB7c#Jfi, WIS 

[ 0 0 6 7] ^©J:5 4«l(t*^*5V^-C««i-S 

thy * a, jMb-*- h y 9 a. 3 CMb-*- h y * mm 
tsfb* y JKb# y s ?>(b# y 

y VJ*ft£<6# V *<Mfrfr** 7yfkrh7xf-;u7y 

fb***^**^*^ ftfbthy^^, 
3^bt-hy?A, mb#y*A N ^bfh7xf-;u7 

[0 0 6 8] roJ:5ft*«E3Rtr.*5«t5«-tt»ro«ffl#J 

(*g) ^ JifE^y-^- s-v(Diil ^-/HcMLs ii 

0. 0 0 0 1-1 0*/K »4L<tt0. 01- 
0. 5^;i"-e£>5 0 0. OOOl^^iSTfcSt, i 

[ 0 0 6 9] ^0±5ttftfcKt*lw*3V^-C. St^Itfc 

Jfr&fMKl^HCWU ilWx 0. » 
* L< tt 1 - 1 0^-/U-?3bSo 0. * 

[0 0 7 0] Sfc, ttJK^^*5tt5ia7£SiJ<7>ttfflf»J-fr 
tt. ^e/-^— s — v<D&&\ ^rM^MV, 0. 1 

-l 0 0*;k SiKlil-l O^utfeSc 0. l 
^SCCfeSis ■C*a**#*fT-fr1\ 100 
*^fc«;La£, #^^5^yry-wy^i^si 

[ 0 0 7 1 ] $ ibd, tta^tw rffij Sr«ffl-r5»*. 
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I, 0. 001 — 100 L < 0 . 0 

1 — 1 ^e/u-e&>£ 0 o. oo l^/^it'fcSi, 1^ 

[0 0 7 2 ] *»«-Cft«t5 1 1 OT* 
ltfi> 7h7tKo77V, v-^n^^r-^y 

^f;i/^^^rVK, N, N-v/>f/^;^7 
^ h\ N, N-v^^A'Tir bT^ b\ 

7h7tKn77^ N. 
N-^f;^/uA7; K, N, N-^f^T-fehr 

[0 0 7 3] fi^^^tC*5tt5-t?E^/^- s - v CD 
1-lOOlfl ^L<fi5 

[0 0 7 4 ] $.tt, *mW<DtfV T V -l-^&m&i-Z 
20 i^t^Mli, 0-200 #£L<tt50 

-8 0tTfc^ o fi^fEfi, 0. 5-1 

0 0^W. U< 1-4 0B*W-Cfo5« fc*3, 

w^fflv^tustfy r y -u^sKy ^^u^mscofi 

if^l^ffi, 1. 000-1, 000, 00 

OT-foSo 

[0 0 7 5 ] ^:^B^(r^V>b^6^y T y-U^(D^;u 

-his^y r y — u^fc, *7k^», «fli«t»x 

t5Ct^t?^5 [Polymer Prepr int 
s, Japan, Vol. 42, No. 3, p. 730 
(1993) ;P6lymer Preprints, 
Japan, Vol. 42, No. 3, p. 736 (l 
994) ; Polymer Preprints, Ja 
pan, Vol. 42, No. 7, p. 2490 — 24 
40 9 2 ( 1 9 9 3) )„ 

[0 0 7 6] :<o^^yjb^^#t u 

tt, «itfn-^ ^r*^ft^O*t<b*»*JB, fh7k 
KD77^ ^^-^r-^>4ifOa=. — ^-/U^JS*], N, N 
-^^f^7t h7 ^ K> N, N->^fHw^7; 
K, N-7 4 ^/U- 2 - t e D y K>\ '^f^^^V 
K^i?^yDh^l£t^l^\ 7 F 7^ D D 
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#tCfBJPgf±fcV^ -50-200 
L< H- 10-10 OtTfc^c S/£B#fB3te> il 

3?, 0. 5-1, 0 0 0^, ff*L<ttl-2 0 0B» 

[ 0 0 7 7 ] Z<D£?\Zl,xnbtlZ>, ±m#VT})- 

co N ^/M^&g&li, m^#lg£>*:?K l. 5- 
3. 5 ^ V b< tt 1 . 8-3. 0 ; y T 

i. 5 ^ y mttffi-vn. h>e»tt^±^ 
[0078] :o t t^iaTi^5^yry- 

^»J(«JIW»-7-*"C, 1, 000-1, 0 00, 0 

00, #*L<tll, 5 0 0-3 0 0, 0 0 0 "Cfo5, 

1, oooam «7^uAi:^7y^^Mt 

JH^£>5 0 1, 0 0 0, OOO^^^Df 

[ 0 0 7 9 ] (B)ai«=JA 

[J^CT ^/t- (2) j irt>v^] 

fi^Lr#«bix5, y/^W4o-9oii%oni» 

[0 0 8 0 ] Sl^fKBJtiStS*/^- (1) CO 

*i*y ^ns^batfixs^, (A)^»i:iascoRiS'i4 

fe*i-5*!&»e>, #A^>vvug, »M7K*iS*3j:r^3. 
^^r^SW^U\ d^S^r/^- (1) (DtfiJtLT 

r^y^uK, jfzj^m, it?) rtv 

n^rVx^K ^SE3- 7^!Jn^v'x 

^/K :7*;UR0- 7^D^r^f;K ^=*r 

ft Kn7^;i/8^- y n^fVa^/UfciT 

** = ^^lfc4iro!>^«3B)Kj**W«r, BIBS 
ds^TK^^Scoa-frtt^y v^v^/u 7^u- 
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K v^^/UT ^ /xc^yb T^yu-h^if 
y u- K k Kb^b kVu T 

* y Kc^S:. flriMMW yvr*- hsos-fru 

r^yu-h, p-^f y;^yi/7^-h^^ t 
BBS** y ^RS<a*frW: r^yB^xf^* 

[0 0 8 1 ] ^S^#(B)4^^A£*b5'i'fiEg 

v\ Wx-fix N- tfxx/u^^;u>r ^ K, N- tfxx/ur? ^ 

(B) t^istts****^, L< tt 1 - 2 oii% 

"CfctK #|:ffil<l±3-l 5lt%-Cfc5, 
[0 0 8 2 ] fttc; ^e/-e- (2) CD^JtLTIi. J^T 
cot co^^j^i"6 ^ t d«T?t 5 0 
2tf #fars^:x : t/^s^c:^ ^^f^^^xy, ^yy 

uy, ^nayi/y^J;t;itif>^^o 

7^y;u»x^7^: T^y/u^M^ 

;k r^y/u»3i^K r*y/u»:/ 

nt°/K r^y/u^y^vK (y^) r^y/u 

^) r^y/u^^^y^K #y ^^u>->yy /u o 
^) 7^yu-h, ^y7 p ntvy^y x-;u (^^) 

7^y t — K ^7x; — ;UAC0i/^y v-vvucn— x 

;u > ^y =i— /ucov^y ixiP/u^.— r-^ftif t (y^ 7 ) 
r^y/u^ t kb^vt^^/u (y ^) 7^yu-h 

t Kn^y7/^^ 7^yi/-ht^ 
y ^ y^7t- h iconic: J: <z>x'&btiZ><> 
^) t 9 y h c 

t^;u 0 (B) (2) ^ 

*S^Sfi> il*. 6 0- 9 8. 511% fr*L,<n 
40 7 5-9 6. 5fi*%Tfe5, 

[0 0 8 3] ^fi^fr (B) tt % (1) 
•7- (2) fe9V^I-#**L-C#?>Jx5*^ ii^s 

(i) t*/^~ (2) tc^p^rastii^/^ 

3— /ui^ (y ^) 7^yu-h, h y y ^n-/u^n/N- 

>hy (y^) 7^yu-h^tw^i:l^tit 

T^fi^ft: (B) il 
50 « x 0. 1— 2 0fifi%"C, ^^b<H0. 5-1 OS 
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tlr.fc'K *1^# (B) (^y^M4 0-9 5li 

fcfc, ::tv>5^ttii, 1^#« 1 

A*t*a-C 2 4 B»IBIW1«, *S#tf>llS:Sl3£Lrt:<> 
<£>T&>6 0 wO^» s 4 0li°/o*«tl±, (B) 
W^o (A) a^<D»»tt*«3F+»t45 Q r - 

-e, (i) , ^yv- (2) asj:t«R«tt*y 

atn 0»j*.w:tib (i) - (iv) &m 

(i) ^y^- (D i-2 0if%, r^yp^hy 
J;t>V^fr^^^w>-i 3-5 off% 

#tittt'=Mb*!ft 0 . 2-10 11%, 

(ii) (l) 1-2 011%, T/u^u 

r>7 y l — h&£x*/i£tzi*T;i'=*i/ (**) r 

^UU-HO-99 11%, L<H4 0-9 9l 
1%*5 «fc tf±BE^l# fc #»-fr^lBftttO**flc 0-8 

o»*%, ftfeOTc^jBtttr^Mb-frWo. 2-10 

ll%o 

(Mi) -=e/^- (i) i-2 0lt%, r^yn^h 
y^iif/tfctt^f i/ys-s olt%, 0^b< 
m 5-5 011%, ^^^v*5J:r5/*fctt-f 

Uy2-6 0lf%, ^t<^2 0-6 0lf%, T 

(y^) y u— h *sJ:uc/*fc»iT7U=i^i/ 
y u- h 5-6 511%, *3J:tf# J MBtt 
t^Mb^fe o . 2-10 11%, 
(iv) ^/v- (D 1-2011%, ^^^v^ctt/ 
/tti±>fyyi/y7 0-9 8. 8 11%, ^u^l" 
iBtt tr-Mb** o . 2-10 !!%„ 
[oo8 4] *mw\z.*otfz>&m&ft (b) ©a 

-^-ttMLi + 4 (1 0 Ot) te, 2 0-12 

0-?hZ> 0 £<bf;i, ^WJ-fcttS*!^ (B) te, 

#9*<E»afle (Tg) a*, orj^T, *?£u<te 

- 2 OTOTT'foS, 
[0 0 8 5] **«fc*3V^T, ^l^fr (B) fi, 

«r*Wb«*J:?)K5»i-5wi^-e#5o ---e, ?Ubl 

-frSfctt* WfcHLblB*/-*- (1) , ^E-Z-e- (2) 

ifi»*b»*«, i/ K y ^ ^iftfejl^ if© 7 ^ ;H^i 
fc»J&fflv\ $Ub#J£: l-C7^yf, ; 

o»**«rffl^, y/u#y*>\ ^ny^bK^b*** 

^05>-T-«|«E«|0ff«ETI-*5V^-C, 0-5 0ttM 

Bfe<oi*(Efb*fc*Lfc*. n, n-v^ 

*JR**«4if-eifc*1-6r i(cJ:-pT#l*i* (B) 
[0 0 8 6 ] ::t% l*HMM-?fc£»IMbttMK2: 




(17) 4#flf] 2002-220530 

J2 

t^fK, P-^fW^Kn/<-m^K, 7*y 
/u-*-*-*** K, K, ^- t - 

*«iBBtfb«, ifiBMbTk*. iS«t»#y9^ 

^ = *Aftlf<0*«iaiWb**, i/Ky^Mi: 

urn, ±iBoiaBMb»i-a7c#tffi»wfo5*«. #J*tf 

©fc#ff5:tm5. ?L{b3'J<7>?*>, T^Th 

70 ^3R#Bett»i: LTIi, b-MB, 1Mb 

7;U3- h^rVi^/u-^3i— K g52*&r 

-/Keif*. *f-rf-v**BJS**Jfc UTfi, ttlitfr 
/u^r/u b y y f;u7 >-^~ $ A*ft % i?T iV*t>v*?* 

fyi/7^^^i/^ + $ry-ty?sW 

y ^^'>xfuy7;^^7 y/i^ — tvk /Kyt^rV 
xfl/y«x^f/K ^yt^rv/xf uyy;ut^ 

yyay^!l7-, 7;U^r/l/^7>fx;U7;U='-;u x 

(i, T/u^;u-<^>r >\ 7^^xf;uhy7^;y|t 

[0 0 8 7] c*ve>(o?L{b*Jo<c^T i b^ 
BStt»Srfflv^<bfc, 77s/^^»#l^ (B) 

<^5fca6, f#b^5*fi^^ (B) 

^3R»Bfl&tt»J«rfflv>5»-frtt, *RJS*y^-S:lHliR 

ttaA^i-Sy^^-^SI^BSttMSrffiv^ irTK^^v, 

[0088] ^7t, *l^«s: (b) co©3t^c:^ov^r , r. 

40 fc^i^{a^^c^v^5^&i: ltd, «x.«TIB , 
(o) (/n) o#J6Sr««t5wtm<5. 

U) Wb»Jt try ~^>^#@^t£#j£^T/ - 

*^**B^»«>»jflL«Toafl[-el#*rfTofc«, 
# b tift 7 v- v * * & »^ -b \cmf& L , * tt?Ub#J 
i Ltfflv^y ^^^*#BfiH4«IJ: t) hi&&&<DS = 
*^»»BiStt*JtL<»im*KT/u=i--/K 

(n) ?L{b^Ji U7xty^«ti//ifclWfty 
XHLBiSttffitt bOTc y ^^>^^®?§^ij^fflv>-c?L 
50 ibl^^rtTofc^, m^®fe5VNH?Ub^Jt ITffl^f: 
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J4, SOtJ^T, L< 14 7 or^Tco 

Srft^y =t^|fi^ttj|ij(7)HLBf^ l 2J^TT 
^^*»BiS**l©ttffl*4, (B) l 

OOlfiil^lTO. 1-2 01111, #£L<fil 

■(b) {4, mnm&s mmm&tet*\z£vm&-rz>zk 
[0089] (b) A»<ommmn. (a) ^ioo 

fc#-e*1\ -*\ 4 0 5 2:, 

*L<*v\, -biafSHrt-efeSi:. (A) a#fc*Mtfc. 
SfPTt, #>o, tt-T-«^K-e*5 (B) 
ttftt*ftS*5I fcl-J: 9, h y y * * 

[0 0 9 0] (C) 

(o #mmm*. (a) - cb) 

£ Q (C) #«WKfcLTtt, W^H N-y^/U-2 

— t°n y K>\ * * J — /K fh7t Kn77^ 

)\si&)VJ*T ^ F\ N, N-v>y ^/UTir hT ^ K, y - 
Zf^xiyt xl<^ y 32— /u^ / y ^/Uxi — 7^ 

y =i— ^/Ujc^A'Xl- 7VK xi^-lx^^y X7— /U-^ 
/ xl^wxl — y ^/Mr p y /u:/ Tir ^ — h , xl^ 
/utny^Ttf-F, i^xi^U^^y =2— A^E-/ ^ 
t^/Uxl— x/K v^xl^ y xi— ;i/^xf/ux— r 

/K ^XL^U^^y =— /Ui^^^wai— x/u, v>xi^ U 
y in— /uai^/uy ^/woi— i^xfuy^y 3 

— ;u^E-/xi^-/U^ — x/K v^x:^ y xi— /u^/ :/ 
^/ucn — fvU % 7*0 k° L/y^ y f ;i/x-f^7 
tf - K y^u t°U^^y xi — ;Uxf-;l/X — :r ;UTir T" 

— h s h/uni>, y f;w7 ^ h v N 4 - 

t KodrV-4-^f/u-2-^/y s 2-tKn 
drV^ne^y^xf^ 2-t 

:/n fc^^ft^^vK 2-fc KD^>-2-^f^D 
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t'^v^xi^/K xi h^vS8xf;K kKo^r^SB 

ir^m.^^, 3 -xi h^^Dftyg^^K 3- 

££ e #£L<f4 N N-^/u-2-b°n y y^ 
/— /K N, Kx xi^yu^/ixt' 

70 [0 0 9 1 ] #&W^*aj**f4, ±15 (A) *>U*Wb 

^#^^y^-i, (b) (c) 

(A) - (B) j£#tf>*J*f4, 3-4 OS 

*%, L< J45-3 5lf%tfc5o 3**%*» 
"Cte, a#*»3^Mt**»feivi\ — 4 011% 

[0 0 9 2] ^*5, ^B^60*a^Sfe(4, _b|B (A) - 

y >^ y ^ y ^^*J* 2f **»f 5 w i: 

[0093] *mw<ou&yo<nmm 
*»«o^/uai%^b^y^-jiaflt*tt, (A)^ t t j t-s 

^y^i4, (b) ©77yn, &m&*tc 

itmmz (a) ^ (»») tmrnfiTx-mmwi-z 

*JSfe, (A) «»Sr7k*-C«-ft*fcttH»U, ^^bt* 
ifl fi^^ (B) ro77y^, »**R*fett*tti:€ra* 
1-5*tt4 4fds**f feixs. ^ia, (B) 
tv*** »«k**fctt»IK3&»b#*** (B) ^r^@ 
*fc»4K»«»cJ: <9*ffJtc^«ILfcli^t4, 3ftM 
^f^-pjcy ^•/uxi^y'U^ h > x h;i/xy s ^un^/u 
A, N-^f^-2-k'cy Ky, ^f/^^^rv' 

(A) «»ta#t5w2:ds-et5. (A) 

«4if*rffiv^r (B) *«^A-efeS»#frtt^«r»«k 

[0 0 9 4 ] ^P^C0ill^#3^-fcV^T, (B) • 

c^fi-a*^ (b) ] (a) i$Lft^<nmm<o 

%Lmn. il»> 10-5 0 0 nm, ^L<fi20-5 
OOnm, #l:^KH50~2 0 0 nm-C^5o w 

onagri onm*»tfcs^ »fc;h,5iaj**0>flMb 

«JOilS««M4 (Ott) «TL^t<, 5 0 0 n 
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[0095] y^/^j^ h>mmtt&) 

(A) - (B) (C) *«*jBti-*«ur, 

(A) (B) ««:*Att^as#ffcLfcJH 

[ 0 0 9 6 ] CCT\ **WJcftffl$tuSS#i: Lt 
fit, ^Iixfi/yfU7^L/-h (PET) 7^/1^ 

#y h (pbt) 7^;ua, 

n ^ 6 :7 /U-A, -J^n^e, 6:7^/1^ ^y^Dt' 

L<liPET7^;^ #7*ffiT?fc5 0 $?c, COS 

flst<CS^7^^s/^7-fy^ («) coff^H, 

5 0- 2 5 0 /im, 0^L<fl75-2OO/z mT£> 

[0 0 9 7 ] ±B***^w> ^fefc J: 

-2 00t, ^t<l±5 0-1 5 0tt% 5-180 
L< 2 AIM • ft*"*-* - £I-J: 

[0 0 9 8 ] &*5, *&W<D7 4 ;UJ± {zfu h^&mtt 

») tt, ±E (A) */u#Wfc*»K#y^-Sr*tf 
[0 0 9 9 ] $^8?|©7^^ (^u h^fi^tt 

feldSf* Lv\, ) 

©a* : 2o-3oot (^M*>oR$^#y ^— <^#7 

3 <bl£»£ LV\ ) 
<3>flrP*R4 : 5-2 0 0Mrad (10—150 Mra 
dj&*$ LV\ ) 

[oioi] sx« r/u=^^*fettna!0!>#ii*T-c, 

ilfHIMS* t^ttfe»5i^'Ct5 9 eUEfl, 2 0-4 

5omn«E, wKf&iisttfcv^ fflt^^y-^-o 

0 0M r a d OfSH"CfoS # V T V — U > GO * A- * 




(19) ftM 2002-220530 

5Mr a d*»TH, SRttl^^KftHH 
2 0 0Mrad^t 
Sir, ^y^-WjMUL-CUiOl?, #£L< 

[0 10 2] (^ 

p h yfi»#») OKMBWtt. ii*. 10-150/i 
nu 8iL<li2 0-8 0 /zmTife5. 
[0 10 3] #3SWOtt!S»«fc *)'&hftZ>7 4 >\sJ* (7" 

d h^i^) mmvvn (a) xjisfr^tft&m 

10 tfy-^-t, ^7*h^-#<7> (B) 

So 

20 [0104] 

[0 10 5] ItTO^i, &¥^£±M 

SH, ^^-r h^b Ko77> (THF) ^ffiv^, y 
;i-v'3^avh^77^- (GPC) [rd: 

30 [0106] 

Bf^iSrWSb, THF/7Ko«*»«ll-»*U, 

[0107] h>^^o?sy^ 

1 0 0%*B*fSftTlcB^tb^iiEtl 1 3mmO^^/U^ 

— (HYP4 1 9 2 A) £r/BV^ 

^ j^^^5- 1 3 MH z . 1 2mV. fflft 2 0 

•C, sot, ioott:tt;Wyt-yyx^ 
^^fflv^T^tiU-<>'^'l 2raVl:tIi^yt-yy^ 
[0 10 8] ligMfc «c»ftft^ 

[0 10 9] 5 0 0m Lff^ffi^AytCT 

^n^h!j;u20. 3g. N-t^;ut c n y K^l . 
50 7 g, v^t'-M^yi. 2g N *9 9g, 
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v^^—A^ — h y 2 . 7 g , 

mt*>V$J»0. 08 1 g, xf uy^7-;>Wt 
hy^^O. 0 2 3 g, KfV/M/^^yO. 09 

TA^fc K0. 0 4 9 g^5fift%7k*», 

Kfl^t^/K0. 0 9 3 g(Dl 0fil% Y)^^ 
^»*«r»x.T, l 5r^tt»lflMttTiIl*L4a*fc 
S£-RJ££tTofc 0 RJSiEfbSpa 5 5 0%lc^Lfc 

t w^>T. N- fc'~/ufc: 0 n y K>1. 7 g, v^fc'-A^ 

^ixfct:^t^f/H: Ko^i/yur ^ >-0. 5 g 

McKlS^^/^-^fi^U^m, 1 0lf% 

g$r#^o nhfriz.*j***-Mz.m\^, n 

*5*5it5 0-7 0nm©*S««: 

— ^^^4 3. 411%, r^yn^Fy 

/u-4 4. 0 11%, N-t'=;uk'o D K>^7. 4 11 

[oiio] (*ar<frj£0j 2 ) #%^j&#y i o»#rj£ 
l:fflv>^y ^-M^^^ys 0. 111%, T 
^ynzh!J;i/4 5. 011%, N-f—yufa y K> 
1. 911%, ^=^<ytfy3. 0lf%Citx., 

«t5t, *i*S J:^ 5 0 - 7 0 n mOttftfct Lt«« 

[0111] 3 ) &2s&i&m i os-e-KJS 

l^v^^y -r— o 5 N- t r x;ut'c y Kv$r^^ 
iaM^^xy4 6. 011%, T 
^yn^hy;U45. 011%, * 9 9 V 6 . 0 1 
1%, C^t'^/u^Vif >3 . 0li%lcttx.> l^«<Z>fi 

ts teteX't 5 0- 7 0 nm(7)^^tLfcW-Cfco 

[0112] (#%#^J 4 ) 3 CDl^R/S 

JCfflV^fc*/^— *ftj«4ry^^^7 5. 511%, T 

^yo^hy^2o. oii%, ^^^y/Hi. 5 1 

1%, i^tf=/U-<^>3. 0Jll%ICftx., ^17)1 

fefcJ:* 5 0-7 0 nm©ttlS:tLfcifttfeo 

[0113] (#%#/&#J 5 ) #4#AM 3 <7> l^RfS 
fc/Bv^fc*/-*' — K&tfL&y* v^xy6 5. 511%, T 

^yn^hy;u3o. oii%, ***!//MRi. si 




(20) #§B 2002-220530 

1%, i^^-/U-<Vif >-3. 0ll%(-tt;t, 
ir, fefci^: 5 0-7 0 nm©ttl«rtLfctt«-efco 
[0 114] (#*tej£ffl6) #%*jjc«l"CfflV\fc=* 
-Oif^/^ib, h y p<^n— /ur/n/*;/ h y y u~ 

Mctt*., ^tgd^/-7 xf/ur^y u-h3 

7. 511%, yW^y U-h4 7. 0fil%, T 
70 ^!/Pihy;H2. 511%, hy^fa^;^n/< 

>Hyr^yu-h3. 011%, -d^attci^SrfTo 

0-7 0 nmO^tlSr^rbfcJlfiiRTfoofCc 
[0 115] (W^p|7) (^*yft*!)7!l- 

(1) 2, 5-^nn-4-7x/^y/7iy 
yH, 4' -^po^y/7x/yo*l^b^ 
^^yry-i/y^i 

2, 5-v/^PD-4-7xy ^r^y/7x / V 2 
20 1. 6g (63mmol) £4, 4' -^on^j/ 
7s/yi. 75g ( 7 mm o 1 ) , 4— ^no-<^>^ 
:7rc / >-0 . 150g (0. 7 mm o 1 ) , fc** ( h V 
~7 aL—zls-foxy ^ » ~y>r^9 ny Kl. 37g (1 
2mmol) , i^fbthy ^i^l. 36g (52mm 
o 1 ) , f y 7x^;^^7^ W. 34g (160m 
m o 1 ) , EJ& 11. 0g (960mmol) £7 y * 
=t\zbV, K»9HR«Rbft: 0 N-^f;^nyK> 
(NMP) 8 7. 5ml^Di, 7 0 ^fcftfflfc U 2 0 

jo 9:1) *>»frttfcttSf, £i«4fe*tt:IR3-frfc. «:«» 
S-^ifi, ^^/-/u--Ci5fe#^, ttflkU 11X118. 6 

g, itz^9 7%-ciwco^y ry-i/^tlt, gpc 
■C*a6fc«#ffw* 3 P«9»-?-*tt4 7 , 9 0 0, Il¥ 
i^^lttl 7 9, 0 0 0-Cfeofco 

(2) ^yry-i/y^;u^yttw» 

(1) -CMlfc^yry-uyi 5. 0 g2r, 8«iEK 

U U ft*ffiw P H^ae^d«4<4S*"C, 

40 i5fc*Sr*9 5SL, ft*L-C, 18. 7 g y 

[0116] mmrn 1 

*%«-frric«7 (2) t»»fc^*>'ft#y7y-i/y 

5rl0ti%(DM-CN-^f^t 4 Dy K^WMPS* 

(KT r A f£j ilEi") i:, 1 
JWBNBRtft^fcl 0ll%^ST'N-^f^t'D y 
K>l^*S*fc»«« OUT Tb^j 2: IBi-) t^, 
A»/BIS= 9 0/ 1 0 COfiUfc-CjS-fr Ufco rcoii^ 
mi 0 0il»i7;^;t**-^ (®I^5mm) 5 Ofi 
50 l^i^/7^f-y^l{-Ati, tBt 9«-Cl ^^mi: 
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Sbfco #bJifc7-f^o»ttt: (*i) ic^Lfcc 

[0117] HJfi^J 2 

AR/B»=8 0/2 0Olitfpa*Lmit H 
[0118] ^Jfe^J 3 

a»/b«= 7 0/3 o©Hikta*Lfca»ii, X 

[01 19] 2i5£0iJ 4 
ft*.fc«ltt* XttMl £m«RKi* «<fr*bU 7^uA$: 
[0120] HtfiffJ 5 

A©*M4«r (*l) K^Lfc, 

[0121] Ht6#!l 6 

ftjtfctttt. njfiwi fcm*«^ **ft;u 

[0122] Hififll 7 

HJ£#J etffl^fc^ ft cornet ^Atft^ttdc £ 
1 0lf%^t>2 0**%^ft*.fc<fitt, jt*0!ll fcWI 

AO#tt?r (£i) (i^Ufco 
[0123] Hi£#'J 8 

ttxTiffctt, Hlfeflli i:W«fc. *#*bU :7^/ui,£ 
ffiRUfc, (£1) l-^l 

[0124] HJfifl] 9 

mmm 1 x^;fc##i^£#y 1 -xt&btnz 

t&^&f&m 5 T# & ;h,fc*&ritOftft 5 *«N B R 7k 
ftx.feffll»±, JllfetWl fcW*^, «*fbU 7^;uA^ 
rait »fc*bfc7-f/UAO»tt«: (£11) M^L 

[0125] n%«y 1 0 

mmm 9 x^^fc^^Jia^^ois^b^^^^sr 
1 ott%^&2 omm%\uxtt<&n. mmwi tm 




(21) #HP)2 002-220530 

40 

[0126] ###J 1 
llfe^ TfflV^cA&£#7X«±{w*-** M100 

AfcfBKLfco fb*vt7 w /uA^^^r »i) tc:^ 

[0127] #%01J 2 

3llfi«»ll-efflv^feAS^/BjRoJlafl^s^5 0/5 o^it 

to 

[0128] MW3 

mmm 1 -e^vN^=r^^^^#%^^j 1 T?»e>n 

fc*»NBR»i:ft^ #%^0»J6-cs«IStLfc»*r 

fbU 7-f /uAfcflsfiUt. #bixfc7-f^o*M4«r 
(«l) id^Lfc. 

[0129] (#%#fiSc«8) u^^wyry- 

20 (1) #y T V -U>^- i r^<D'&& 

2, Kn^fVf7x/-;H 2. 0 1 g (0. 

0 7^) t2, 2 -t'X (4-fc Kb^7x = 

/u) yD/NV-... g (o. 03^) v y 9a 
16. 5 9 g (o. i 2^A") -< -y^^-^f 

/UTir h T ^ K (DMA c ) 3 5 0 m 1 h b^^^l 0 
0ml^Dt/c o ■*«raEL*^6>, Hr^)^^^, I 
5 0tt«M?r3WfT^v> s tfifcWSiLfco 

*"C?&*PU 4, 4' -^7;i/tD^^ , /7xy 
50 1. 82g (0. 10^) £:2lDx_ N 1 7 0tt«l 

fflSTftSL, DMA clOOml XR/£^£# 
«U Sfl?«S:5 L©^^y-;u/*» (10/1 : 8 
**fc) l:SAl, #y^- >Ky^-^^ 
iiHWXU ^ / 8 0tt«S«*L 
fc 0 !J -^-Sr^ h7fc Kn7 7yl:*«U 

-sr®iRL, ioorti^iu fi^co^y-7-3 

40 6 . 7 g OK* 9 5 %) S:»fc 0 ^^Sfi^ 

55, 3 0 0, fift5p*&^-f-*d s 1 4 4, 4 0 0 X- 

$30 tie 

(2) x/u^vib^y r y — u-voi— -t^kdpsi 

_bie (1) V%bti1ztfV 7y-uyx-f/U3 0 gS: 
ff^^^, ««KflHK3 0 0ml ^^JD^s *ffl-r?5WF 

JO y^-^^m^, f»Sl«£*U^o *A'#>'IMS*tt, 
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2. 4 5 ^ y li/gtfcofc, 

[0130] (mmm i 1 ) s -essisf ut* 



jNBRtf ?r 1 OS: 
[0131] #%0«4 



(22) #§f! 2002-220530 

7-f/uAtrfl«U BW-»tt«ra*bfc. mil 

[0 13 2] 
K [^1] 





(meq/g) 


(S/cm) 


3155 
(MPa) 


(%) 


^JS^J 1 


2 . 15 


2.36X 10* 3 


6 4 


9 


2 


1 . 8 8 


2.11X 10 a 


6 4 


1 0 


3lJS#J 3 


■ 1 . 6 5 


1.43X10' 3 


5 5 


1 6 


3£ffiffl4 


2.13 


2.28X10' 3 


6 0 


9 




1.87 


2.03X10* 


5 8 


1 0 


mi&m 6 


2 . 13 


2.29X10 3 


6 8 


8 


3?*S#J 7 


1.88 


2.11X 10- 3 


6 2 


1 2 


8 


2.17 


2.30X 10 a 


6 3 


8 


mmm 9 


2 . 15 


2.19X 10" 3 


6 3 


1 2 


£ffifli i o 


1.89 


1.92X 10' 3 


6 5 


1 6 


it 4ft W 1 


2 . 3 5 


2.70X10' 3 


7 0 


5 


^##1 1 


1 . 13 


nj 


2 5 


4 5 


###J 2 


2 . 12 


2.11 X 10 3 


4 0 


3 


#^#J 3 


2 . 18 


2.42X10' 3 


4 4 


1 5 


#%#J 4 


2.45 


2.88X10 3 


5 2 


6 



[0133] 

■^-JtfcQ (B) jRW^irds ( C ) *«««C(U:?), 
(A) (B) *«^A##tMfcttT*MI 



7py h^-^If 

(51) Int. CI. 7 HfcBUffi* FI f-73-h* (#% ) 

CO 8 L 21/00 G 0 8 L 21/00 

(72) 38 9! # Jt_k F *-*(£*) 4F071 AA04 AA10 AA12X AA34X 

XJK»+*E«»-TS11»24* AA51 AA78 AH12 BA03 BB02 

T— /uflca^tfcrt BC01 

(72)3893* UJJII 4J002 AC072 AC112 CH061 G000 

M^WP^m.^mr.T BUm^ 4J005 AA24 BD06 
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